05/02/2008 17:18 6108754436 



GARY M. COHEN, ESQ. 



PAGE 



® 



Europaisches F jtw i Uint 
European Patent Office 
Office europeen dee brovete 





(Tj) Publication number: 0 535 919 A2 



EUROPEAN PATENT APPLICATION 



© Application number: $2308887,6 
<§)' Date of filing: 30.06.92 



© int CI.': G06K 7/08, G06K 19/04 



(§3) Priority: 01,10.91 US 769870 

63) Date of publication of application : 
07.04*93 Bulletin 93/14 



Designated Contracting States : 

AT BE CH DC DK ES PR OB OR IE IT U LU MC 

NLPTSE 



© Applicant: Ryan, Michael C. 
209 Mill Street, S, W. 
MItehelvflle, Iowa 50169 (US) 



@ Inventor ; Ryan, Michael C. 
209 Mill Street & W. 
MltchalvBle, Iowa 50109 (US) 

@) Representative : Singleton, Jeffrey et al 
Eric Potter & CI arks on St Mary's Court J 
Mar/a Gate 

Nottingham NQ1 1LE (OB) 



Method for Identifying a penetiraWo member* 



> A method for Identifying a penetrable mem- 
ber such as a rail-road tie, utility pole, pallet 
standing tree, or the ffce. A passive or active- 
transponder (12) la encoded win identification 
Information and placed within an accommodat- 
ing receptacle (20 ;32) hi a nail, screw, bolt or 
similar fastener (10 ;30). The fastener (10 ;30) fa 
Inserted Into the penetrable member by use of a 
naD gun, drill, hammer or other suitable device. 
Identification information stored in the trans- 
ponder (12) read after insertion to identify the 
penotralKd member. 
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Background of the Invention 

The invention related generally to identification 
methods and, more particularly, to use of a nail, 
screw, or bolt which Includes an encoded passive 
transponder to identify a penetrable member such as 
a railroad tie, utility pale, or the like. 

The railroad industry replaces vest numbers of 
railroad ties each year to maintain the railroad bed, 
Heretofore, inspection crews marked ties that were to 
be replaced with a marker, paint or dye. Sometime lat- 
er, frequently as much as a year later, a tie crew 
searches tor and replaces the marked ties that ft fden- 
t5f fes> The markings are subjectto dcfjrsdfctlcn e *> 
- vlronmental factors such as water and aurJIght &ri 
may also be rerrvwed or obscured by physical crrlzr* 
from a passing train or other railroad equipment. 

The current method does not allow Inventory 
tracking of the tie so that the Inspection crew, for ex- 
ample, would have no read means for Identifying ties 
of at least a particular age or that may be of a lot that 
was found to be Incorrectly processed arid therefore 
subject to early failure. 

Summary of the Invention 

The Invention constats of a method for Identifying 
a penetrable member such as a railroad tie, utility 
pole, pallet, tree or the like. The method may make 
use of a passive transponder whtc is encoded with 
Identifying Information. In one embodiment, the pas- 
sive transponder Is Inserted into a corresponding re- 
ceptacle In a nail and the combination is inserted into 
the penetrable member by a nail gun. In another em- 
bodiment, the empty nail is first inserted Into the 
penetrable member and then the passive transpond- 
er ts secured In the receptacle. 

The passive transponder may be of the read-only 
type wherein a coded number identifying the trans- 
ponder was stored in fts memory during manufacture. 
Alternatively, the passive transponder may be read- 
wrfteaWe, In which caae specific information regard- 
ing the penetrable member, such as source, date, 
processing history, and so on may be stored on the 
transponder by the person practicing the method. In 
either Instance, the toaratfvtng Information can be 
read at any time, lndurlln$ after insertion by bringing 
an appropriate reader into communicating proximity 
with the passive transponder. An active transponder, 
i.e.. one with an internal power source such as a bat- 
tery, could alternatively be used. An active trans- 
ponder wouw have the same capabDMes aa the pas- 
sive transponder but would also be able to collect and 
store data even when a reader was not present. 

In accordance with the foregoing, an object of the 
present invention is to provide a simple, time efficient, 
and cost-effective method for identifying railroad ties, 
utility poles, and the like to assist in reliable and dur- 



able marking of the same for replacement and quick 
and easy Identification of a marked object at any time 
In the fUtura. 

Another preferred object of the Invention Is to 
5 provide a method for labeling penetrable members 
with inventory control information such as Identify of 
the manufacturer, date of manufacture, product ID, 
date of placement, lot number, end so on. 

A further preferred object of the Invention Is to 
10 provWB a method for identifying a penetrable mem- 
ber, m part, by geographic location obtained from a 
geodetic satellite. 

These and other objects of the Invention wi be 
made denr to a person of ordinary sklU In the art upon 
15 review of ihe following disclosure, ■ 

Brief Description of the Drawings 

Pig. 1 is a longitudinal cross sectional view of a 
20 nail of the present invention showing a passive trans- 
ponder received wfthln the nail. 

Fig. 2 Is a transverse cross sectional view taken 
along the line 2*2 of Fig. 1 . 

Fig. 3 is a longitudinal cross sectional view of a 
25 screw of the present Invention showing a passive 
transponder received therein. 

Fig. 4 Is a schematic block diagram of electrical 
circuitry used to communicate with the transponder. 
Fig. 5 Is a perspective view of a personal Identk- 
30 fication module including a passive transponder and 
a magnet 

Detailed Description of a Preferred Embodiment 

ss Illustrated In Fig. 1, general ly at 10, is a nafl of the 
present invention In which Is received a passive trans- 
ponder 12 and which Is adapted for insertion into a 
penetrable member such as a rafiroad tie, utility pole, 
or the like. The passive transponder 12 is of a type 

40 such as is manufactured by Texas Instalments and 
sold under the mark This®. The nail 10 Is comprised 
of a body portion 14 and an anvil portion 16. The body 
portion 14 has a pointed proximal end portion 18 and 
a cylindrical main body portion 20. A cylindrical weO 

46 22 Is created in the main body portion 20 of a shoe to 
accommodate the passive transponder ^2. A foflec- 
tkm afr*Urr24, as oest illustrated in Fig. 2, surrounds 
the passive transponder 12 and fflls the space be- 
tween the passive transponder 1 2 end the side walls 

so of the receiving well 22. Trie deflection sheath 24 is 
comprised of a central cylindrical lining 26 and a plur- 
ality of longitudinal ribs 28 which extend radially out- 
wardly from the central lining 26. As will be described 
in more detail below, the deflection sheath 24 serves 
to physically Isolate and cushion the passive trans- 
ponder 12 within the naO 10. The central wet 22 Is 
dosed by the anvfl portion 16 received to a press fit 
therein. A magnet 88, useful In detection of the toca- 

2 
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ttan of the nal 10, is enclosed within the anvil portion 
16. 

In an alternative embodiment as illustrated in 
Fig. 3. the passive transponder 12 Is received Inside 
a screw 30 which includes a cylindrical msJn body por- 9 
tlon 32 having a central well 34 and a pointed proximal 
end portion 36. An end cap 38 la received in a press 
fit in the central wall 34 and Includes a recess for re- 
ceiving a screwdriver tip for rotation of the screw 30 
about its longitudinal axis. Threads extend from the 10 
main body portion 32 and the proxknaJ end portion 36 
so that the screw 30 may, in the conventional man- 
ner, pa Inserted into a penetrable member. Alternate- 
ly, the end ceo 38 mcy be shaped so as tobe engager . 
abte by f wienbfr for insertion into or withdrawal from- is 
tha penetrable member. 1 

The nana 10, or alternatively the screws 30, are 
used to identify penetrable members such as railroad 
ties, utBfty poles, or the Ike. The passive transponder 
ie encoded with identifying information such as. In so 
the basic version, a coded number which was stored 
In the transponder during manufacture. If the passive 
transponder 1 2 is raad-wfteable, specific Information 
regarding the penetrable member, such as source, 
date, processing history, geographic location, re- „ 20 
placement status, and so on, Is stored on the trans- 
ponder. Hie Identifying information can be read at 
any time, Including after Insertion, by bringing a read- 
er 40 (Fig, 4} Into communicating proximity with the 
passive transponder 12. w 

In a typical operation, the reader and control unit 
40 would be positioned on a railroad vehicle and used 
to control the Insertion of the nails 10 of screws 30 
into a penetrable member such aa a railroad tie, the 
recording of information on the passive transponder 35 
12, and the reading of Information from the passive 
transponder 1 2. Information relevant to the operation 
of the reader 40 te collected by a plurality of sensors 
and fed Into a central processing unft (CPU) 42. Pow- 
er voltage is supplied to the CPU 42 through a 5-voit 40 
output voltage regulator 44 which is connected to the 
12-volt electrical system of the vehicle. Instruction 
coding or programs for the operation of the CPU 42 
are stored on a 32K byte read-only memory device 
,46. A 32K byte electrically erasable programmable 46 
rawMwife rcjJmory device (EE£ft£ft?) 48 serves as a 
meai:* for modifying or updating the program for con- 
trolling the operation of the reader 4a If the program 
origfrmfy stored on the 32K byte device 48 la to be 
changed, a new program can be stored on the double so 
E prom 48 via an appropriate communication link (in- 
cluding the inductfve coa to be described below). Data 
collected by the reader 40 is storod on a 32K bit non- 
volatla memory device 50. A communication bus 52 
connects the memory devices to the CPU 42. A key- S6 
board 54 and Interface 5B are provided for the manual 
input of Information to the CPU 42. An alphanumeric 
display 58 is also provided to display Information be- 

3 



ing input from the keyboard 54 and information com- 
ing from the CPU 42. An Inductive coil 60 or 62 serves 
aa an antenna for radio frequency (RF) communica- 
tion with the reader 40. Information may ateo be Input 
through a serial data port by way of a global position- 
ing satellite (GPS) receiver 64, an FM radio transceiv- 
er 66, or an RS-232 communications Interface 68. 
Voltage signals for transmission from the CPU 42 
originate in the serial data port and are cortimumcatv 
ed to the inductive coils 60 end 62 through a trans- 
ponder module 70 which includes a frequency shift 
key (f=SK) modulator and demodulator, an RS-422 
coil driver received signal strength indicator (R£SI) 
circuitry. The F£K transmitted signs' to dfrected 
through aft toofoftfcft transferor of ifte transponder 
module 1*0 which is connected to the inductive «voi an- 
tenna 60 and 62 through a double-pole, slnofe-lhrow 
relay 7Z The cat 60 is connected to a normally dosed 
Circuit Of the relay 72. An RF signal transmitted by the 
Inductive coS 60 can be received by an appropriately 
matched antenna of a remote RF receiving device 
(not shown). The Inductive coll 60 can also function 
as an RF receiving antenna wherein an impinging RF 
signal Induces a voltage signal in the inductive coil 
60. In such circumstances, the transmitting antenna 
of the remote RF device ie moved Into communicat- 
ing proximity with the inductive cofl 60. The received 
signal from the antenna 60 is induced across the Iso- 
lation transformer of the transponder module 70 
through the normally closed contacts of the relay 72. 
The voltage signal Is then transmitted through an FSK 
demodulator of the transponder module 70 and then 
to the synchronous serial data port of the CPU 42. 
The Inductive coB 62 serves to transmit and receive 
information from the passive transponder 1 2 and also 
to transmit large energy pulsea which are absorbed by 
the passive transponder 12 and serve to supply the 
power needed for active operation of the transponder 
12. In the preferred embodiment, the transponder 
module 70 usee a 134 JZ kHz signal to power up the 
passive transponder 12 and receives the transponder 
signals at 128.2 kHz. The FSK protocol has a center . 
frequency of 128.2 kHz with a logic 0 at 1 21 .2 kHz and 
a logic 1 at 135,2 kHz. The frequency of the power 
pulses is 134.2 kHz. 

Normally the rea£*r 40 wll! use antenna 60 ft* fte 
communication, tvr when-* personal ld<L~tfffc<4fon 
modulB, Including a transponder 84, and magnet 86 
(Fig. 5) Is brought Into proximity wfth antenna 62. a 
Hail effect sensor 74 is effected by the magnet 86 and 
causes the CPU 42 to change the state of the relay 
72 and, thus cause the drouft to use the antenna 62 
for its communication. When the personal Identifica- 
tion module 82 is taken away from the Hall effect sen- 
sor 74, the CPU 42 then changes the state of the re- 
lay 72 back to Qa normally closed state so that the 
reader 10 again uses antenna 60. 

The reader 40 also controls the Insertion of the 
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noils 1 0 anoVor screws 30 in tha penetrable member. 
A plurality of sensors 76 are connected to the CPU 
and provide Information regarding the density of the 
penetrable member, the position of the penetrable 
member, the wheel position of tha vehicle, the post- « 
Hon of an arm which is used for insertion of the nails 
10 or screws 30, temperature, and other relevant In- 
formation. 

In practice, the reader 40 would be positioned on 
a ralroad vehide which may either travel^ the rails to 
or be a ground vehicle which can be driven alongside 
the rails, A maintenance crew, for example, may be 
monitoring tha railroad ties of a section of track for 
possible replacement Upon Werrtlf y f^s a raBroari tie 
t hat is to be replaced, t hs screw wtfiii dlnlttetet he pro- f 5 
cedure for Inserting a nalM 0 or screw 30 Inft the se- 
lected railroad tie. tf the transponder 1 2 is a read-ordy 
type, and a nail 10 is to be used, the nal 10 Is Inserted 
Into the raBroad tie by a nail gun of the conventional 
type. Alternatively, a manually operated hammer (or 20 
drill if using a screw 30) could also be used for hand 
Installation. In certain applications. It may be advan- 
tageous to drill a pact hole prior to Insertion of the nail 
10 to reduce the Impact forces that the nal 10 will be 
subjected to upon Insertion. It has been found advarv 25 
tagecus to create a raised rib 80 (Fig. 1)«round the 
circumference of the nail 1 0 at the Juncture between 
the cylindrical main body portion 20 and the pointed 
proximal end portion 18. This raised portion SO wil re- 
duce tha frictlonal force of the overall length of the 30 
main body portion 20 with the penetrable member. 

If the penetrable member is made of a material 
that would split or Is otherwise unsulted for nafllng, 
such as concrete, a screw 30 may be used with or 
without a pilot hole* it has been found that a Condrrve 35 
2000® and lapcon® fastening system available from 
EIoo industries. Inc., works well for insertion of the 
screws 30 If adjusted to accommodate the diameter 
of the screws 30. 

Both the nails 10 and the screws 30 in the pre- 40 
ferred embodiment are fabricated of a high compres- 
sive strength plastic such as Techtron polyphertylene 
sulfide plastic. If the nail 10 is formed with a 5/1 eths 
Inch outside diameter, a Senco Model SN4 nafl gun 
wit h pressurized air at 80 psi was found Sufficient to 45 
drive the nal 10 flush Into* pine *sard (such as ihay 
be found in psitets) or in ihe end of a-fstetati* to par- 
allel to the grain. The Techtron PPS has a compres- 
sive strength of 18,000 pel at 10 percent deflection. 
For naB gun Insertion, it has been found advisable to so 
use a deflection sheath made of polypropylene or 
aMar soft plastic material to Isolate the passive 
transponder 12 from the hfgh impact forces that may 
be exerted on the nail 10. 

If the passive transponder 121s read-wrfteable, bs 
additional Information regarding tha penetrable mem- 
ber wil be entered at the time of Insertion, Such in- 
formation could include the geographic position of 



the railroad tie obtained from a geographic position- 
ing satellite, the date, the Identity of the crew, and so 
on. The Information on the passive transponder 12, 
whether It Is read-only or resd-wrfteable, wiB also be 
stored on the reader 40 for record-keeping purposes. 

When the railroad tie replacement; crew arrives 
for tie replacement, it wm also carry a reader 40 which 
wil be swept over the railroad ties in communicating 
proximity with the passive transponders 12 of the 
nails 10 or screws 30 that may have been placed b 
the railroad ties. The reader 40 Includes a second Hall 
effect sensor 78 that is associated with the antenna 
80. The RSSI circuitry of the transponder module TO 
will camels tha.vcltaga signal from the Hal! effect sen- 
sor 78, vjhich signal varies in proportion to the.i 
icnce between the magnet 38 and Hall effect sensor 
78, to detect a peak In the signal, thereby accurately 
locating the nail 10 or screw 30. This method of loca- 
tion will function satisfactorily at speeds on the order 
of ordinary train travel. At speeds of less than twenty 
mprt, the sampling speed of the passive transponder 
12 win permit RSSI discrimination of the signal re- 
ceived directly from the transponder 1£ The reader 
40 will detect and read information from the passive 
transponders 12 when a passive transponder 12 is 
detected which identifies the railroad tie as one which 
requires replacing, the reader 40 will signal to the 
crew such information. 

The penetrable member identification system Is 
also useful for a variety of other applications such as 
the identification of standing trees which may be har- 
vested at a future date, for identifying other penetra- 
ble members such as utility poles hi a manner similar 
to that described above for railroad ties, and other 
similar applications. The information stored on the 
passive transponder 12 win, of course, vary with the 
application. For example, if standing trees are being 
identified which may later be converted Into utility 
poles, the passive transponder may accumulate In- 
formation throughout the harvesting, treatment, 
manufacture, and Installation processes that the tree 
would undergo In Ha transformation from a standing 
tree to an ftvpface utility pole. 



1. A method of identifying a penetrable member, 
comprising the steps of : 

(a) encoding a transponder (12) with identify 
cation Information; 

(b) placing said transponder in an accommo- 
dating receptacle (22;34) In a fastener 
(10;30); 

(c) Inserting said fostener (10:30) into the 
penetrable member; and 

(d) readng said identification information. 



OlS» — *- »fl». v W ■ .JMt- 
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2. A method as deHned in claim 1, wherein said tener is In the farm of snail, bolt or screw (10,30). 

transponder (12) has a read-only memory for 
storing said Identification Information. 



3. A method as defined In claim 1 or 2, wherein aald 9 
encoding Is done during manufacture of said 
transponder (12). 

4. A method as defined in any of the preceding 
claims, wherein said transponder (12) emits a 10 
ended RF signal with said Identification informa- 
tion upon receiving an RF power signal from a 
reader. 

•5. A method aed&finttfTk any> ? £heh preceding^ 1$» ■« 
cte'ms, wherein ©aid fastener (1 0;30) Is Inserted 
Into the penetrable member prior to placing of 
said transponder (12) in said receptacle. 



6. A method as defined In claim 1, wherein said 20 
transponder (12) Is readwiteable. 

7. A method aa defined in any of the preceding 
claims, wherein sold Identification Information In- 
cludes information regarding the source and his- 20 
tory of the penetrable member. 

8. A method as defined in any of the preceding 
claims, wherein said identification information In- 
cludes geographic location Information received 30 
from a global positioning satellite. 

9. A method as defined in any of the preceding 
claims and farther comprising the step of drffllng 

a pilot hole In the penetrable member into which ss 
said fastener (10:30) is Inserted. 

10. A method as defined In any of the preceding 
claims, wherein said fastener (10;30) Is com- 
prised of a first, proximal portion (1 8; 38) for inser- to 
tton Into the penetrable member and a second, 
distal portion (2002) that holds said transponder 

(12) and Is secured to said Inserted proximal 
tfon of sato fastener. 

11. Amethod as defined In ctatml* where*? Inserting-- - 
of aofclf3stimeT(1D^t^ftby^ * 

12. A method recording to any of the preceding 
claims, wherein the fastener (10:30) is selected $0 
from the group comprising a nan, a screw and a 

bolt 



1a. A fastener for Identifying a penetrabfe member, 
comprising a body portion (20:32), and a trans- 99 
ponder (12) mounted in the body portion, 

14 A fastener as defined In claim 13, wherein thefas- 

5 
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© Method for Identifying a penetrable member. 



(§?) A method for Identifying a penetrable mem- 
ber such as a raft-road tie, utility pole, pallet 
standing tree, or the Ito. A passive, or active 
transponder (12) is encoded with identification 
information and placed withki an accommodate 
Ing receptacle (20 ;32) In a nan, screw, poit or 
similar fastener (10 ;30). The fastener (10 ;30) is 
Inserted Into the penetrable member by use of a 
nail gun, drill, hammer or other suitable device. 
Identification Information stored in the trans- 
ponder (12) is read after .insertion to identify the 
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